Abstract. We discuss the applicability of pQCD to the elastic scattering of electrons on protons and deuterons. We analyze the Q 2 -dependence of the reduced deuteron form factor, taking into account the recent data on the electric proton form factor and we find that the value of the QCD-scale parameter Λ differs essentially from the value Λ = 0.1 GeV, previously found using the dipole parametrization of the electromagnetic nucleon form factors GE and GM . Moreover the predicted scaling behavior of the reduced deuteron form factor can not be recovered in the Dirac and Pauli representations for the nucleon electromagnetic form factors.
Introduction
The internal structure of hadrons is conveniently described in terms of electromagnetic form factors (FFs). The authors of [1] suggested that the data about the structure function A(Q 2 ) in ed elastic scattering, in the range of momentum transfer 2 ≤ Q 2 ≤ 6 GeV 2 , are a good indication of the validity of the predictions of pQCD.
More exactly, following [2] , let us introduce a generalized deuteron FF, F D (Q 2 ), F D (Q 2 ) = A(Q 2 ), and a reduced deuteron FF f D (Q 2 ):
where F N is the nucleon electromagnetic FF. The Q 2 -behavior of f D (Q 2 ) (at large Q 2 ) can be predicted in the framework of pQCD, in the following form:
where N is the normalization factor (which is not predicted by QCD), α s is the running QCD strong interaction coupling constant, taken here as
following refs. [1, 2] , Λ is the scale QCD parameter, and Γ is determined by the leading anomalous dimension, here
In [1] it was shown that the QCD prediction (2), which can be applied to asymptotic momentum transfer, is working well already for Q 2 ≥ 2 GeV 2 , with a plausible value of the parameter Λ ≃ 100 MeV, in agreement with the values determined by many other possible methods [3] .
We note that in [2] another interesting prediction, concerning the scaling behavior of the reduced deuteron FF, was done:
where m 
Analysis of deuteron and nucleon form factors
Let us discuss firstly the definition of the reduced deuteron FF, following Eq. (1). More exactly, the reduced deuteron form factor, in ref. [2] , has been defined as
where F p and F n are the nucleon FFs. But which ones? A 'generalized nucleon FF', F N was parametrized in dipole form:
and it was not rigorously identified as magnetic or electric.
The proton and neutron FF were assumed to be equal.
Note in this respect, that the dipole form of the nucleon electromagnetic FFs has been taken until recently as universal, consistent with the experimental data for three of the four nucleon FFs, G Mn , G Mp , and G Ep :
The (1/Q 2 ) 2 -behavior of these FFs are in agreement with quark counting rules considerations [2] . The fourth FF, G En , was assumed negligible in the discussed region of
The experimental data about elastic eN -scattering, based on the Rosenbluth separation of the two possible contributions to the differential cross section with unpolarized particles [4, 6] were consistent with this representation, until when, recent more precise data [7] , based on the polarization method [8] , showed that the Q 2 -dependence of the nucleon electromagnetic FFs is not universal, and that the electric proton FF strongly deviates from the usual representation. We will use, for the description of the data [7] , a fit of the form:
where the second factor explicitly shows the deviation from the dipole form (solid line in Fig. 2 ). These data can also be described by a dipole form, but changing the mass parameter m . Note that a similar deviation from the dipole fit has also been recently observed for the N → ∆ transition FF [9] . Concerning the FF G En , a recent anaysis of all electron-deuteron elastic scattering observables [10] shows that, even in the framework of the standard non relativistic impulse approximation [11] , one can get a good general description, with G En in agreement with the QCDinspired parametrization [12] . More direct measurements have been recently done, for Q 2 ≤ 2 GeV 2 , showing definitely that G En does not vanish [13] .
So from the recent experimental data on eN -elastic scattering, the Q 2 -behavior of nucleon electromagnetic FFs is consistent with:
-"standard" dipole function for the nucleon magnetic In Fig. (3) we show different data sets and best fits, using Eq. (2), corresponding to the following possibilities:
1. We replace in Eq. (1) F N (Q 2 /4) by the fit (5) of new data on the proton electric FF, G Ep :
. This yields to the data set represented by circles and to the fit reported as a solid line (case 1). 
The f D data are shown as squares and the best fit by the dashed line (case 2).
3. We show, for comparison, the previous results of Ref.
[1], using the dipole parametrization Eq. ( 
(where τ = Q 2 /(4M 2 ), M is the nucleon mass), instead of the Sachs FFs G E and G M . In principle, both sets of nucleon FFs correspond to an equivalent description of the electromagnetic structure of the nucleon, but the physical properties associated to these two sets of FFs are different. In Fig. 4 we illustrate the following calculations:
The best fit is shown as solid line (case 4); 2. We replace in Eq. (1) F 2 N (Q 2 /4) by the product of One can see, from this Table, The reduced deuteron FFs, according to any of these choices, violate essentially the Q 2 -independence of the prod-
≃ const which has been pointed out earlier [2] . This is true for the different choices of electromagnetic nucleon FF (Fig. 5 ). This result is also quite insensitive to different values of the m 0 parameter.
One should also take into account the fact that the 
Conclusions
We have shown that the present situation with nucleon A new reformulation of this problem, in case of pion photoproduction has been recently done [19] , assuming the scaling of the deuteron FFs. However, the predictions for both these processes,
will also strongly depend on the choice of the nucleon electromagnetic FFs in the definition of the reduced nuclear matrix element. circles(case 4), squares (case 5), and triangles (case 6). Open symbols are from [4] , solid symbols from [1] . 
